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1 

12-7 ^ ^ nj^^^A^. t BfrfeK««»SP t <7) tfi^fiaicffi 
[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3] 0 8 JiT'^X-TO^Sitr^X-ritiO'f 

L. #l§¥5- 1 4 4 7 7 3-f-^^l::fcv^r^^$nT 



(2) 7-3355 6 7 

2 

;t»fBSIT-* •) , 0+ 1 1 l±B&+^E:^^f J^«oSJ£># 

bEK 1 2 WT^SBSy'imUJlJt^^^oaiA^ 1 2 

1 2<0rtii|UliSi£.^l 3;5^?FM$ti.TiJl), 1 
3 <r)iM\t-7^ ^ o?S^A.« 1 4 U J: •)»^^fc'^.l-»ih 
?tL. v>f i^DjS^A^.l 4J±^'f i'njSojSiSttRO^* 

^■t (Al2 03 ) ^Og|^#«S:fflv^rjg*§ttTV^ 
-So Rl&^l SftUistt-S-^^f ii'nat^A^.l 4 i:*t|fi] 
^^MiftC<±W#S ^lS^i-^7tl6<7)K;^«itgl51 5 a 

1 5 a (C(±tSfl-S y i'iSO 

5 b J y::(±E5it«#.**S^^ttTv>So S 

tzm^U 1 6 a*^~fi^j£$ti.. Rtt-Sl 1 <r>-mm\zMif 
1 6 b if^m.%h.Xii t} . 1 6 b ^ 

[0 0 0 4] ridS 1 1 <o±:^tzi±^-Y n?^^. 

A.^. 1 4 ^ a 9 mm.xmm.'m^ \ i $ 

7iiT;l'5-'f A (Al) 
TJK^^itfcSff 1 7 a M#l 7 al^MltftSlP?*!. 

8 ^^LTSimft^Kl 7tc^A?*t^J:^ tc^ 
oTv^^o K "^'f ^'O^g^l^A^.l 4, 

K3^«»a51 5 a, m'^^mS^l 7^Sr-g■^-ev^^'D 
jgr^XTMa^M 1 0*^«)jE$tLri5>), -v^^njg 

*A^.i 4. 7 (r)7ic.w-mmmmi:mx.i> Z 

titzx*)^ •r^x-rmm.mmai^^x.hti^x^izii^x 

40 Vi-5)o 

^Ktzw^s^m\zj^v^y ifmmim-tm^. tr 

mnni 6 a75-<b«f^?rffvv *'X«|&1= 1 6 b:6-ibS: 
/e^ 1 3 Km^<r}K!Z'-ff:^ ^tt^L, RlD^ 1 3imw 
«0*'XJE^;tzK^f -i.o t;^:J^iP7K^?r»Al=l 2 a:6» 

50 S::?hLT^S#ii^l 7tc^A1--&, t-StSim^j^ 
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JSi" o 

[0 0 0 6] ty;:. H^L^v^ds-T'f i'njfev'^X-v'^a 
Bl^ft 1 0 IciJv^T, ojfe^A^. 1 4 cOTBt^a 

a t<Oct'S<:o^5tfi^l~t?IIx.lfA 1 «SS<O^MS57&^Se^ 
$^x;t<b<0*»'ft^$*trv^-z> (1$M¥6 - 1 0 4 0 9 8 

J: -9 tc^-^rv»4o 
[0 0 0 7] 

$-a-*:^?***«3g$^rv»* (#gi¥4-2 5 6 3 1 6 
■?-5r^) „ C<0:^Stm;ti,(f, SEftS i (S i 02 ) )^ 
<7)Jiy^>^^(C*JV»TT%v'; (Poly-Si) 
Mi-it L-CS i 02 IK*«JSSRH:t?Jiyf^>i^$n4o 
10 0 0 8] L*>L, ^^^'D^giT'^X-TMa^gl 0 

1 3fl!iS{-«rieitfi£tJ*''ii''S-ro#»L-citaig7i«)^fi£ 
i^fi^ti^*). sitJH-s«®tc#«Lr7'7X-rjaiai-»^ 
^iVi±-ri>tz>i3. i5ieii«iR^^fgy7X-7^fflv^fc 

i n- s i t u^'J-->i^fCj: l)^*UTV»^.**, C 
X m^mit S i M«:»«#?JtT-3:. y ^ > i^i-?. t 

[0 0 0 9] ^^m\i^<r)i.^rj:^Am~m.^^i^ixfzi> 



(3) 7-335567 

4 

<o-e*i9, ifcftwemt^igj-iJttiEt&srtuy^x-T 

L y < 7 Hi $ -ti: T T" 7 X-7 tfi o W * > U 

•t * *|fiJi4 f: iDit ^ i: O $ c> * 4 SiE^I: 0 -S 
i: 7i*T- # ^ 1 1 (c, Kft S i JCJSSiRitT-O y -J^ > 
^'^ifel-citd^T'i. R;fti:?a$6<)^-/7X-7M31^S 
SitJ: <aSEWtcJS^^i:*^T-#. ^--o :i > t i- > 

D^y^X^iaiS^gSrSltt-r* ^ t SrS 

70 [0010] 

immim^-t^fztbff)^^] ±.iismim^-tifzit> 
»-*MW»~'0g*-7'f ^njgy^x-TMiasga, 

'Sizmm^fifzmmi^^^t^ mmm-wm^izni^mm: 

i fz im^iW.w ^ entJD-r ^ mi^ensn^e t^^T^tz-^^ 
^D-isy^x-rMa^giciav^T. i(rieRtE:-s<^SHM 

(1) o 

[0 0 11] ifz^^mi''Sh^-7^ ^^^-^yX-r^^ 

|6li-*ffi^triEI9:$tt/>:P$C?L«:*1-'&Rit«ffl5. RXf 

n AS, t mUW^m^WU t(r)^ KfiS tcEK ? tt. 
T - ;^ $ tifcSi§?L S: *-r •& mffiSI5**-#fi*l t-?KJ^ ? tt 

40 (2)0 

[0 0 12] 

Iftffl] llI7lc^L7tJ:dt::fi:ETl-i3V>r(>Ji^;P4^ 

tzmm.<r>m^. r*ms4 4oi^ssc4 4 bA^'im'^i 5 

®6t4 4 c tSt&Sl 1 O^HSl 1 a tJ±itg6<j(C« 

mm\ 1 aOiaSSrSlJ^LT4?SLf£^**B^.ra4 4 dtci 
»)ffi»$ti^<, S#i-«4 40iaSJi»J«l$tv!lv^o 
50 [0 0 13] ±f£«®<7)-7-f ^'Djgi-T'^X-v'MS^S 
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(1) {ciitif, Kiz-^<ommm^mMi^mi~im ■ 

i: 5r 4 o i ;t«rSB|5*«a5*t ic J: «rfB^^*&**«riBjRt& 

[0014] * Ttiiew^oT^' niS[7'7Xv®a» 

g (2) tcj:*i{f, Rl&S<OfflHSS:^5ea«l::iPl8t • 
S i ii^: J: I) -Si«v»S^Jtt? y ^ > L»-& 1 1 

tr, S5rfa^i;s&^e<j'fc:7'7XT^a^aiEMi-s;Kte 

cOliai^76*?gfiSc ? tt/cffiffi ^ <7>«rffil*«S|5# t !SlJ:tt*^ 
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[0 0 1 51 

7X-7M31^»<7>|life«f!l$:(l®U*o*v>r|^?g-r^o ta 

^^*^aIfc[g-«ig$r*•r^«fi^a5p°p{c(±l^-o^^-f■ 

X^$!lS^SO*ife90 (1) SrS^WU^L/^BfMS-C 
•t3t«:>o®^K 1 2 *«JK^?*tT:te I) . iiiSIS 1 2 OT 

ms.t>'±m{;i±si«»<7)«Atti 2 a;aj>'paii:i 

2 b/6^-^^^'tL«S!$ti.rv>^o ? f> t-SA'^ 1 2 a t 
«^mifl 2 b tl±121^L^v^#tif^*->7'. 2a«P^^ 

1 2. ^aSP«^S*^-^^r•iplS#S2 

[0 0 1 6] Rl&f?l KO^HSl 1 artHlciiCttSr 
adjSrgC2 3 34*SHM1 1 a(C?5SLriE^$*triJ 
»), «S|52 3<i^x.lfA 1 5rfflv^Tlil&R«3^*c«c?g^$ 
nrv^-So if^^tS^gpi 5 a®ao-7^^rnjgi#A 

^.1 4 h^p,-f^mm\'\twMmM2 Mm.Wi^ixxii 

•9, ;S:*|-«SP2 4<±{nix.«fA 1 4fflv^TH&'; 

«Wt?L2 4 a**ff^Bg?*tTV^-i,o nMmM2 4 O^^l-Sffi 

2 4 b(±ffiiSP2 3rtSffi<7>Bif5eM^t:ea$ti.TiJl9, 
50 ii^?>«SE2 3 i:S<*«gC2 4 tlCJ: f9K»«SC*t2 2;&« 

«fiK$irTv>*o ^L-CiJDJ^^S2 lUiijaHSl 1 

a ;6*iD^ ? t , f»S|5 2 3 t 2 4 t **^^ia 

tTf±±iB*^.«:i&fflv-7tjD*t#S2 1 ICK^^H 
S^><0-e»i!t<, K-i'^lcJ: IJSHSI 1 a«:g[«in 

[0017] v-f ^' n?g^A^. 1 4 <OT®t^SS LT« 
&1S«0^^L2 5 a ^*-r-2.0!lx.lfA 1 «SSO«®ffl52 5 
*«E£S$*tTiJi). WSM2 5TBi:R*«ffl5*t2 2±3I 

Crv^-&o Sfc«ffigl5 2 5 c0^1.^SP(±Rlc>ff 1 l±gi5ir 
$tt-Ciit), mSfflJ2 5(4Rtu:.i^l l^i^hLT^Ml 
2 5 b J:-9 K^Jo-CV»-5o -€-OHb»±0 8 fc^Ljt 

K -^^-i^nigj^AS-l 4, iniJB^^S2K l?*«a5*i-2 

2, ^;ga5 2 5^s^#^fV'r i'nj&y^XTjaasia 
2 o**««;$*tTv»4o 

[0 0 18] ::<7)J: 9 lc^fig;$n7t-7-f ^'njg[7'7X-7 
®a^fi2 0 Srfflv^, mk.\-W^^^^\ 5 a±tc«S 
50 ?*t/:ims*WUJ^y^>^5S:S^S:ifei-^&^, t-f 
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mfS.n 1 6 a*»<b«f^Sr=JTV», ff:^mmW 1 6 b*»«bK 
fc-Sl 3 U^^<0g:i£.*-;?.5r«f&L. 1 3 

-r niS^r^jgilr 1 8 «r^LTgim#ISlK 1 7 t-^Ai" 

? nigj^A^. 1 4 iLWSM 2 5 <oa?L 

2 5 a t^itiSL. 3 tlftl^^ttTy^X-T^ 

ifig^Hi-^o wttti^^u, jsais^iiii 8i/ci±airiB 

[0 0 191 *f^ES«a5*t2 2{C««)K*^?Kfife$tt/cJ^ 
IS ^HSfe-r 'ffifflLfcES«gPtt2 2I±S1JX«IC 
[0 0 2 0] ^XT\-~.^ -7^i'Uj^-f^X-7i3Lm^m.2 0 

[0 0 2 1] 



[^1 







C F* 


3 5 s c c m 


C H F . 


3 5 s c c m 






2 0 m T o r r 






2 . 4 5GHz 




1 3 0 0 W 




mm 






4 0 — 2 0 or 



[0 0 2 2] IiI7liJfc«?^f!ltCfflv^;t^fi*^^WtC^L 

*o SW«»ai51 5 afflaOT^^'niSaiCAS.l 4 i:*t 
|nli--&ffi3ft:{iS*f«4 4**EIS:?tLTiJ s:*t«4 
4<7)F«3^SP4 4 bliSW-^l 5 <0^1-1i±SI5i;ittft6«)lc^ 
#$ixS-:^, K*f«4 4<0^mU4 4 c tfflHMl 1 
a t»i««$tVT*e>-f. BitM4 4 d**^CTV»So S 
#t«4 4liA 1 ^-fflv^-C^V >Cfm.Mm^^^^ixi>t 

K?tfrv»^fv^c:i:«-Bfei, H i u^U;tiia tragic 

1 4, m».^m2 1, jg:M«4 4, mmu2 smi^/^ 



(5) 7-335567 

8 

[0 0 2 3] S2J±fi:i&*";^«r^'f ^-o^o^-izj: 

^r^U/ci/^^T-**). itSAtl*ife08 (1) w^{B«r 

TiJt). i/c^tl.<bt-ftL;t^-§-K 2. 3(±^*i-f-'tt 
iB5tSmi: LT<OK#S. <S852 3 t /cl±®HS 1 1 
a, RW««I52 4 i7tJiRS=r«4 4Sr^LTv»*o 
[0 0 2 4] B2*^'5??ib*''5rJ:dt-, ittliE08<!OSe<^ 

tSHSl 1 ar-li^^liiK^C'S.Ti^ S:i=r«4 4. « 
^s-e<±^^l^uiS< ^toTv^-So llife«?J (i) <o 
^«<o*&-&-, |ftj«#<oias*^'±#Lrv0< t1Sgi52 3. 
S#t«a5 2 4 -eii^^^tzil < ^ . M^S T-li^^^UiS 

(O^-^tcifc-^T^ifetai (1) <ommi<r>m^ii^^^j:<om< 

^stiztm^f^^ mmmi i af7tii«gc2 31;^ 
<r>^m<^mst^mn&^izis,<fj:;bo ^mm (d 

m^zm^^ix^^^fziib. KM^SM2 4\z±&^i}m^\^ 

»< . Ltzi}^'oxmMSi&.m(r>^mo^&*mnifi 

[0 0 2 5] ^*:tzK*l-«»SS 1 5 a (C^jSifc**4 0 0 k 

n z (Ti-^mw^t} (8 0 0W) ^reniraL. ^itr^t/c 

±^;3Kfi^$i^JtS i O2 ffilt^i^B^S i (Po 1 y-S 
i) IStU-g-n-PttJi-y^V^^^aaSrifeL, S i O2 ^ 

t^^^sS \ m.<r>^y^'yy^l^i)^hi^t>fz:^ -j^y^ 

mmc (#igss \ m<n:^-'j^v^M\zn-t^^ lo 

[0 0 2 6] 0 3 lii y > ^^il*?Jt trJl(?i-|»iJi#S 

(1) O^S4-ffiv»/-»^, Blllt«{?IIO^fi«rffl 

40 v^/^^§-§-?r^LTV>-&o 13 3 ^^ib^gib/J^^ J: -9 t-s 

S 1 1 a 7J*^5eiaS ^zim, $ tt^ t i -y > ^'•S«?itli 

2 ZimW'^f^fz'^Vm (1) <^^fiO»-^, Jiy^V 

[0 0 2 7] '>:lc±iELf^^#UJ: t), i^S t LT^ 
S i icKfb S i m^l&WL ? tt, S <b ^ om^b 
S i IBi±Hit:S:&*^ 2 ;um<0*-;U/'<^' U 

-g-{zi5tt'2> 5 0%^-^>*-i y^>i>'J; Ij^-v^ 10 0% 
50 *->'<-J^-y^>^^SrtTo/c^»tcov»TBi5?-r-S)o 
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[0 0 2 81 ^A{i:t^y^>ir^mim\^tz^^S<nm. 
Mj5'§^<7>Bf®?r S EM ( ScanningElect ron Microscope 

;^^y^Lr^Lfcg|-e*>»), (a) iinHi&M (1) <o 

mm.im\'^tz^^. (b) \iimm<r>mm.im^'^tzm^ 

^r^LTv^^o SfcE14'2 6 alil^iR-Sft®, 2 6 b (i 
Uv;^hM, 2 6c<±^jl:Sim, 2 6dl±#^SSi 

IK2 6 d**gil$ d(ii:'J^y^>5'$tt;t** (b) , mM 10 

m {\) (r>mm.<r>^'k. pm^BS i^2 e d tmits i 

IS2 6 c t<O^I^M-CJ:.y^>i^**f?ihL/: (a) o 
(0 0 2 9] '>:H±ieL/c^f^=tcJ: t), m^S t LTO 

[0 0 3 0] mb{il-)&m(n^JL^\<r>x.-j^>-^^m~ 

y'^fz^^. B\ivcm.m<r>mm.im^^fz^^i7r^L.x\^^ 

8tK!!S=Sr=ff=&-9 t ltfcBcO'i'J:./Nl-Jt'<T2*fce> 3tfc 

MCT (1) <r>^m.<r>m^. i^EO'^:x./^zit^x 2^ 
m2 04S:eJ'Jl^tlil4S:§<7)>>J^^^^ci3^t'^)J^•y^>^'i^ 

{Q 0 2 ±M\^tzm^^t^U^*^hmhi)-iii.n 30 

(c, ^jfetni (1) ^n?i67'7^-7M3a^ii-e 

J±, RW«a5 2 4 U J: I) fiStrKJe? tt/>:Kl&S 1 3 1*1 
^Wl2 1 tcj: OSfflMl 1 a ^^LTR«FSP^it2 2 =£r^ 

to - t ;6*T- i i: 1 1 . «rK^^% * 
LrmfkS i J: Ji5S«^itT-J^ y ^ > ^-f^ Zbi)^ 40 
fi<J(;SattJ:<J£-rct.*^T'§^o S/wlS*«SI5*t2 2 11 

J: o frfB^«!K»**RiDS 1 1 ff)mmm. 1 1 a tcit«'N-« 

ORf^SCIttSr^lftl-^wtUJ; t)> f8^(cSlc«^ 1 3 

«:K*Jh-t-5.- t*^r-#*o t /cmSSP 2 5 J: *) S 
mM\Z'§c^L.tz^<-<r7.mS.^^^^^i>Zt-t)^X'^i> 50 



#ei¥7 -3 3 5 5 6 7 

/O 

^ t O ^ 6 ^ -S.SiE-ft^rlll'S. i: 35^r- # *o 

[0 0 3 2] il6<±**WU'^'5-7'f i'njg-T'^X-TjBi 
a^fi<0||ifef!l (2) Sr«^fi«JfcS^LfcifllqST-ab»), 

K^WM. fgS6^-?-tL^-tL^LTv^^o MSP 2 3±{CI± 
4<^T®J-^«LT«S5:1H<0S?L3 
5 a«r#1--S<Sllx«fA I «S<r)i:S«|5 3 5 74*ES:$ii.T 
JS"), mMLUZ SttSlc-gl 1 ?r^LT«%2 5 b^tL 
^ J: 9 t:^orv>;So i ;t:R#t«S5 2 4 co^^l-m 2 4 b 
Jl®gB2 3l*)MSc0M^M^l-«^?*t^ti:(>U. <S 
U2 3±^S5<±mSS53 5 0n^SPTMUlf^$*tTi5 
•5, C^X«bfSS52 3. S:tt«ffl52 4B.JfmMa53 5d-'- 

^g2 1 tlJ; iJfflH^l 1 ad^tlDJfe^tt^ iSia5 2 
3 , SS*«SI5 2 4 SO^mMSP 3 5 **^^iaSfCljni»i • 

1 4 . SD^#e 2 1 , Kr«SP# 2 2 . «SgE 2 
5«?:#^T-r^'^r^^S7'7X-7i^l3ffi»«3 0;6*«^$ 

[0 0 3 3] ±ieisi?g*^'b?g^>:6-'&j; 9 mmm 

(2) t;'^^-7-i'i^njfe7'9X-7®S^ft3 OT-i±. 
*t«S5 2 4 HJ: ») Jtt!Se<lffiStcS:5t ? tL;tS:i&S 1 3 

IISP3 b\,zi.^W^S^mK'ii^\^tz^<^T:^W£i^ 
^^■^i> i i:**T-i S Jti6, -fy X-r tt><o-Y * > tciilt 
* t spi^ ^ t <o $ SiE-ffc «• 0 * i t 

*^'T-^^o i/tiJDS^¥S2 1 Hi t^SHSl 1 a ^i^hU 
TK*«SS*f 3 2 ^m^SJStcSDSi • ^^i" -5. C t ;6*T- 1^ 
Kj««P*t3 2(Ciat|&**ft«-r^<0«rj|ti^$-* 

S5fS^«^OS-K^ J; ►) -^i§5i6;S, Zti)^X'^i,tti> 

1.0 L7t**oTT%S i ffilHWLrSf-ftS i J: I) — 
V^^fiJtT-o:. y ^ > ^'••t ^ i t >6^T- # ^ t t ^> 

-r i t Ti^T- i $ /cEi^«gB*i- 3 2 Hi ij miz^m^-b^ 

SI&SI KOSHSl 1 a^-^-i-^-niS^A-^-l 4T® 
IS^fig;t^OiSa)R>6^ff^fi6;^i^;t^effl*^OE^«Si5*t3 2 t 

'smm.^m'ommu^t sr^^-r^ ^ t hj; . si*, 

:&»Oit*HRlL«^ 1 3|*l<OfS^b«r0'Sit**Ti«.o 
^)H. /N'-x ^'^uoH^^r— JBKTJh-f i:;6*T-§ 

-So 

[0 0 3 4] 'Sris. ±gL;t*jfe«si<^iie-e«±, v^-ftt 

tBS952 5, 3 S^^T-f ^'njg^AS.l 4T®Ha« 
0fl-C{±, mffiS52 5. 3 5 7>*-7'f ^'0?S^A-^.l 4 ttt 
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[0 0 3 5j itz. ±feL;L-*JS0dcO^gT-(i. v^r*t 
^ Ki«gf*t 2 2, 3 2 OM^d^A 1 0^&-g-|;ov^TSi^ 

[0 0 3 61 

T-Ji ^ > i^-t ^ C i: *«T- # i: i: ^) tc, Btiet^^l^Sft 

mm. (2) u*>ori±, RjoSoaHSSr^siaSfrin 

T . <) L < *±«rf s-7 ^- n r&mx m t «rf sK*i-»ita5 1 
fHiz^fy x-7i^^'miz^±$^hz ta^x-^ ho ttz 

±^-^hZti)^'C^itzlit>. •:fyX-7tip<r>^:^>\Z^\,'t 
-5 i: ira j$ Ji ;w ^ t <o ? lb ^ -5 aiE< b «: 0 * t 

n^sMmum'km^7MLmzm^. • uw-fi> ^ td*T-# * 
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*o Ly^j**oTTifes iffllUJ+LrSffcs iM*J: ^)- 
mtiw^iz^mtfi^j:-^^ x-^iSLmirmmm^zwmiti^ < 

js:^<7)JiaMd^?B^ ^tifz^m'p<r>mu^mum t $m 
m^'^<r>mmn>^t^^^-ti,ziL\zif)^ m^. ii-^ 

10 7b^oxmm.<r>mm^i-m^i6hzti)'x-^i>tt'b 

[011 *fiwt-#*-7'f ^'n^gy^XT^aia^aoii 

mm (.1) ^m^&^iZ7iiLfzmmmx'$>hc 

lm2] i'^i^n^izX'oMi.m.^-^tz 

mfs.[>=i<r>^mzMm^fih^mim<r>mmAmtm 

if^yx^t). m.nAiimmm (1) (omm'tm^'fzm 

20 Sfji*T.c>U#Lfw^?-f-l , 2, 3<±-?-fL^*tiB|^M^ 
i: LTOK^S, Mgl52 3tfzlimmmi 1 a, RM« 
SIS 2 4 tfzliKM^4 4 ^^LTV^^o 

[1131 iy^>^sKJttc;g.{?-ri§iii#:iaK<7)f$s:& 
m^Lfzmiii:imLtzSimmx^*). Atmmm (i) 

[0 41 j:-yf^>i^M31*ifeL/jK»S<7)affiifi^<^Wf 
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